Amino acids from all diets were very well absorbed. In 12 h, the absorption of total amino acids as a percentage of the ingested quantities was 99% for CA 12, 102% for CA 24 and 104% for RA 12. Hepatic uptake of total amino acids in 12 h expressed as a percentage of the absorbed quantities was 13% for CA 12, 66% for CA 24 and 25% for RA 12. Differences in the hepatic extraction rate of essential amino acids appeared between the 2 levels of casein ingestion and for Arg between the 2 protein sources. Whatever the nature of the ingested protein or the level of casein, the liver showed a net production of Asp and Glu. The production and hepatic balance of insulin were the lowest after ingestion of RA 12. No differences were noted in the same parameters for glucagon and gastrin. Independently of the nutritional situation, the hepatic extraction rate of insulin appeared to be higher than those of glucagon and gastrin. ' Our results showed that the nature as well as the level of dietary proteins have large effects on the sequence and volume of absorptive phenomena, the hepatic metabolism of nutrients, the production of gastrointestinal hormones and the non-hepatic tissue disposal of absorbed nutrients. amino acids / liver I balance I insulin I pig (Bergman and Heitmann, 1978) , cow (Lomax and Baird, 1983) , dog (Cherrington et al, 1982) , rabbit (Pere et al, 1987) and pig (Simoes Nunes et al, 1984 . In the latter species, there are numerous experimental data on the fluxes of nutrients and other substrates in the portal-drained viscera (Rérat et al, 1984 (Rérat et al, , 1985 . However, the hepatic fluxes have only considered some substrates (Simoes ). Estimation of amino acid fluxes in the splanchnic area has been made in the dog (Elwyn et al, 1968; Barrett et al, 1986) whilst in other species including man (Wahren et al, 1976) (Elwyn et al, 1972 (Windmueller and Spaeth, 1980 (Windmueller and Spaeth, 1980 (Fafournoux et al, 1982 (Fafournoux et al, , 1983 (Elwyn, 1970; Bloomgarden et al, 1981; Barrett et al, 1986) . (Gelfand ef al, 1986) The mean hourly glucagon and gastrin productions were very similar for all 3 diets. In the pig, both secretions were higher after the ingestion of protein containing diets than after that of a protein free diet (Rérat et al, 1985) . In the present study the effectiveness of the 2 very different proteins to induce release of glucagon and gastrin was very similar.
For all diets the hepatic extraction of insulin ranged between 21-25% of the hormone exposed to the liver. For glucagon the same extraction ranged between 8-11% and for gastrin between 10-12%. Thus, independently of the nutritional situation, the level of hepatic extraction of circulating insulin was proportionally much higher than that of glucagon and gastrin. In the dog, the hepatic extraction coefficient of insulin was also much higher than that of glucagon (R6jdmark et al, 1978; Ishida et al, 1983) . Further research should be carried out to explain this particular hepatic behaviour of insulin.
